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(54) REMOVER COMPOSITION 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a remover composition excellent In resist renioving 
ability and antlcorrbsive effect on various members such as metallic wiring and a metallic thin 
film on a semiconductor device and LCD by using an acid and/or its salt, water and a 
chelating agent containing a nitrogen atom in its molecule and providing a pH below a 
specified value. 

SOLUTION: The remover composition for a resist contains an acid and/or Its salt, water and a 
chelating agent containing a nitrogen atom in its molecule and has <pH 8. The acid may be an 
inorganic acid such as an oxo acid, a hydracid or peroxo acid or an organic acid such as a 
carboxylic acid, a thiocarboxylic acid, mercaptan, a sulfuric ester, a phosphoric ester or a 
boric ester. The inorganic acid is, e.g. boric acid, iodic acid, nitric acid, phosphoric acid, 
diphosphoric acid, tripolyphosphoric acid, sulfuric acid or peroxonitric acid. A carboxylic acid 
is preferably used as the organic acid from the viewpoint of resist removing ability and the 
prevention of corrosion of a metallic material. 
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* NOTICES* 

Japan Patent Office is not responsible for any 
daxoages caused by the use of this translation . 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 . * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (a) An acid and/or its salt, (b) water, and a remover constituent for resists whose pH a 
chelating agent which contains a nitrogen atom in the (c) molecule is contained, , and is less than eight. 
[Claim 2] (c) A remiover constituent for resists according to claim 1 whpse chelating agent which 
contains a nitrogen atom in a molecule is one or more sortg chosen from a group to which it becomes ah 
amine and its derivative, and an amino polycarboxylic acid Ust from amino acid. • 
[Claim 3] Furthermore, (formula I):R1 [(X) (AO) k R2] m (I) • 

the inside of a formula, and Rl - a hydrogen atom or' a hydrocarbon group of carbon numbers 1-8, and 
X -O- - C00-, -NH- or a -N((AO) n H)-radical, and k and n 1-20A a carbon number 2 or an 
alkylene group of 3, and R2 A hydrogen atom or a hydrocarbon group of carbon numbers 1 -8, and m 
show 1-8. A remover constituent for resists containing one or more sorts of organic solvents (d) chosen 
from a group which consists of an alkylene oxide compound expressed, alcohols, ether, carbonyls, ester, 
phenols, a nitrogen-containing conipound, and a sulphur-containing compound according to claim 1 or 

2. . 
[Claim 4] (a) claims 1-3 an acid and/or its salt of whose are an organic acid and/or its salt - either - a 
remover constituent for reisists of a publication. 

[Claim 5] a claim - a resist exfoliation method which uses a remover constituent for resists of a 
publication one to 4 either. 



[Translation done.] 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This docximent has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 

3 .In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the exfoUation liquid 
constituent for removing in more detail the resist used in the lithography technology in the technical 
field of a semiconductor device or LCD about the remover constituent for resists (henceforth a remover 
constituent). 

[0002] 

[Description of the Prior Art] In manufacture of a semiconductor device, LCD, etc., the conductive fihn 
and insulating fihn formation-back is formed by PVD (physical vapor growth), CVD (chemical vapor 
growth), etc., a predetermined resist pattern is formed on a thin film with lithography, and by making 
this into' etching resist, after etching the thin fihn of the lower layer section selectively and removing it, 
the process which removes a resist thoroughly is taken. Many amine system compounds are used for this 
process as a remover. 

[0003] However, in the remover which blended the amine system remover, when the content of an 
amine system compound or water increased, pH of a remover became high, corrosion becomes easy to 
take place to a metal wiring metallurgy group thin film called the aluminum tungsten on a substrate, and 
there was a defect that a surface of metal discolored or dissolved. 

[0004] Although the exfoHation liquid constituent (JP,7-219240,A) which added the carboxyl group 
content organic compound to the amine system compound, the exfoliation Uquid constituent (JP,4- 
36 1265, A) which uses an organic acid and benzyl alcohol, and 75 - 99% of the weight of water as an 
indispensable component are proposed as a remover which solves these defects, all have the inadequate 
corrosion prevention effect. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the remover constituent and 
the resist exfoHation method of having excelled in resist detachability and having excelled in the 
corrosion prevention effect over various members, such as a semiconductor device and a metal wiring 
metallurgy group thin fihn on LCD. 
[0006] 

[Means for Solving the Problem] This invention contains the (a) acid and/or its salt, (b) water, and a 
chelating agent that contains a nitrogen atom in the (c) molecule, and relates to a remover constituent for 
resists whose pH is less than eight, and a resist exfoliation method using it. 
[0007] . 

[Embodiment of the Invention] As an acid used by this invention, organic acids, such as inorganic-acid; 
carboxylic acids, such as oxo acid, hydro acid, and peroxo, a thiocarboxylic acid, a peroxy acid, a 
mercaptan, a sulfonic acid, phosphatidic acid, a dithiocarboxylic acid, a suifinic acid, a sulfenic acid, 
phosphonic acid, phosphinic acid, a carbonate, a sulfate, phosphoric ester, and the ester of boric acid, are 
mentioned. 

[0008] As an example of an inorganic acid, peroxo, such as hydro acid; peroxonitric acid, such as oxo 
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acid; hydrobromic acids, such as a boric acid, the iodic acid, a nitric acid, a phosphoric acid, 
diphosphoric acid, the TripoU phosphoric acid, a sulfuric acid, hypobromous acid, a hypochlorous acid, 
a chlorous acid, perchloric acid, a nitrous acid, hypophosphorous acid, phosphorous acid, and a 
sulfiirous acid, a hydrochloric acid, a hydrofluoric ^cid, a hydroiodic acid, and a hydrogen-sulfide acid, 
peroxophosphoric acid, pel bxo-diphosphoric acid, persulfiiric acid, and a peroxydisulfuric acid, etc. is 
mentioned. 

[0009] Moreover, in an organic acid,, the viewpoint of corrosion prevention over resist detachability and 
a metallic material to a carboxyhc acid is desirable, As a carboxyUc acid, straight chain saturation 
monocarboxylic acid, straight chain partial saturation monocarboxylic acid, branched chain saturation 
monocarboxyhc acid, branched chain partial saturation monocarboxylic acid, a saturation multiple- 
valued carboxylic acid, a partial saturation multiple- valued carboxylic acid, hydroxycarboxylic acid, an 
alkoxy carboxylic acid, the carboxylic acid that has a ring, the carboxylic acid which has alicycle are 
mentioned. 

[0010] As a carboxylic acid, it is a formula (II). : B-[(R3).p-(C0pH) q] r (II) 

(R3 is the saturation or the unsaturated hydrocarbon radical which consists of the shape of a hydrogen 
atom and a straight chain of carbon numbers 1-40, and a branched-chain or annular frame arrtong a 
formula.) R3 The hydrocarbon group may have 1-5 oxygen atoms or a sulfur atom. R3 The hydrogen . 
atom combined with the carbon atom may be replaced by - OH radical or - sulfhydryl group, one or 
more q -COOH radicals may be combined with the same carbon atom of R3, in p, 0 or 1 , and q do not 
exist, and, in the integer of 1-40, and r, the integer of 1-3 and B do'not exist, or a -0-radical, a -CO- 
radical, or a -S-radical is shown. The carboxylic acid expressed is desirable. 
[001 1] In a formula (II), from a viewpoint of corrosion prevention over resist detachability and a 
metallic material R3 A hydrogen atom, the saturated hydrocarbon radical of the shape of a straight chain 
of carbon numbers 1 - 1 8, the branched-chain saturated hydrocarbon radical of carbon numbers 3-18, The 
saturation which has the ring of the saturation which has the unsaturated hydrocarbon radical of the 
shape of a straight chain of carbon numbers 2-18, the branched-chain unsaturated hydrocarbon radical of 
carbon numbers 3-18, and the ahcycle of carbon numbers 3-18 or an unsaturated hydrocarbon radical, 
and carbon nimibers 6-18, or an imsaturated hydrocarbon radical is desirable. Furthermore, R3 The 
saturation which has the ring of the saturation which has the saturated hydrocarbon radical of the shape 
of a straight chain of carbon numbers 1-12, the branched-chain saturated hydrocarbon radical of carbon 
numbers 3-12, the unsaturated hydrocarbon radical of the shape of a straight chain of carbon numbers 2- 
12, the branched-chain unsaturated hydrocarbon radical of carbon numbers 3-12, and the aUcycle of 
carbon numbers 3-12 or an unsaturated hydrocarbon radical, and carbon numbers 6-12, or an imsaturated 
hydrocarbon radical is more desirable. Especially, it is R3. The saturation which has the ring of the 
saturation which has the saturated hydrocarbon radical of the shape of a straight chain of carbon 
numbers 1-6, the branched-chain saturated hydrocarbon radical of carbon numbers 3-6, the unsaturated 
hydrocarbon radical of the shape of a straight chain of carbon numbers 2-6, the branched-chain 
unsaturated hydrocarbon radical of carbon numbers 3-6, and the alicycle of carbon numbers 3-6 or an 
unsaturated hydrocarbon radical, and carbon numbers 6-8, or an unsaturated hydrocarbon radical is the 
most desirable. Moreover, R3 When it has an oxygen atom or a sulfur atom in a hydrocarbon group, 1-2 
pieces are more desirable respectively. 

[0012] Moreover, in a formula (II), from a viewpoint of corrosion prevention over resist detachability 
and a metallic material, the integer of q of 1-18 is desirable, its integer of 1-12 is more desirable, its 
integer of 1-6 is still more desirable, and especially its integer of 1-2 is desirable. 
[0013] As an example of a desirable carboxylic acid, the carbon number of formic acid, an acetic acid, a 
propionic acid, etc. The straight chain saturation monocarboxylic acid; acrylic acid of 1-18, A crotonic 
acid, a vinyl acetic acid, 4-pentene acid, 6-heptene acid, 2-octenate, Straight chain partial saturation 
monocarboxyhc acid, such as undecylenic acid and oleic acid; An isobutyric acid. An iso BARERIN 
acid, pivalate, 2-methyl butanoic acid, 2-methyl BARERIN acid, 2 and 2-dimethyl butanoic acid, 2- 
butanoic acid, tert-butyl butanoic acid, 2 and 2-dunethyl pentanoic acid, 2-ethyl pentanoic acid, 2- 
methyl hexanoic acid, 2-ethyl hexanoic acid, 2, 4-dimethyl hexanoic acid, 2-methylheptane acid, A 2- 
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propyl pentanoic acid, 3, 5, and 5-trimethyl hexanoic acid, 2-methyl octanoic-acid, 2-ethyl oenanthic 
acid, 2-ethyl -2, 3, and 3-trimethyl butanoic acid, Branched chain saturation monocarboxylic acid, such 
as 2, 2, 4, and 4-tetramethyl pentanoic acid, 2, and 2-diisopropyl propionic acid; A methacrylic acid, A 
tiglic acid, 3, and 3-dimethyl acrylic-acid, 2, and 2-dimethyl-4-pentene acid, Branched chain partial 
saturation monocarboxylic acid, such as a 2-ethyl-2-hexene acid and a SHITORONERIRU acid; Oxalic 
acid, A malonic acid, a methylmalonic acid, an ethyl malonic acid, a dimethyl malonic acid, a succinic 
acid. Methyl succinic-acid, 2, and 2-dimethyl succinic acid, a glutaric acid, an adipic acid, 3-methyl 
adipic acid, a sebacic acid, a hexadecane dione acid, 1 and 2, 3-propane tricarboxylic acid. Saturation 
multiple-valued carboxylic acids, such as 1, 2, 3, 4-butane tetracarboxylic acid, polyacryhc acid, and a 
polymer lane acid; A maleic acid. Partial saturation multiple-valued carboxylic acids, such as a fumaric . 
acid, a citraconic acid, mesaconic acid, cis-aconitic acid, and trans-aconitic acid; A lactic acid, 
Hydroxycarboxylic acid, such as a gluconic acid, a tartaric acid, a malic acid, and a citric acid; A 
methoxy acetic acid, Alkoxy carboxylic acids, such as an ethoxy acetic ^cid; A benzoic acid, a 
terephthalic acid, The carboxylic acid which has rings, such as trimellitic acid and a naphthoic acid; the 
carboxyUc acid which has alicycle, such as cyclohexane carboxylic acid, a cyclohexane propionic acid, 
cyclohexane butanoic acid, and a cyclopentane carboxylic acid, is mentioned. 

[0014] In these, alkoxy carboxylic acids, such as hydroxycarboxylic acid; methoxy acetic acids, such as 
saturation multiple- valued carboxylic-acid; lactic acids, such as straight chain saturation 
monocarboxyhc acid; oxalic acid of 1-6, a malonic acid, and a succinic acid, a gluconic acid, a tartaric 
acid, a malic acid, and a citric acid, and an ethoxy acetic acid, have the more desirable carbon number of 
formic acid, an acetic acid, a propionic acid, etc. Especially, formic acid, an acetic acid, oxalic acid, a 
malonic acid, a succinic acid, a lactic acid, a gluconic acid, a tartaric acid, a malic acid, and a citric acid 
are desirable. 

[0015] Although especially the molecular weight of said carboxylic acid is not limited, from a viewpoint 
of corrosion prevention over resist detachability and a metallic material, 46-400 are desirable and it is 
46-200 more preferably. 

[00 1 6] As a salt of this acid, a salt with an acid, a basic organic compound, or a basic inorganic 
compound etc. is mentioned. As a basic organic compound, primary amine, the second class amine, the 
third class amine, an imine, alkanolamine, an amide, a basic heterocychc compound, hydroxylation 
quaternary ammonium, etc. are mentioned. As a basic inorganic compound, anmionia, a sodium 
hydroxide, a potassium hydroxide, a calcium hydroxide, etc. are mentioned. In these, the ammonium salt 
of the viewpoint which avoids mixing of a metal ion to an acid, and the salt of an acid and a basic 
organic compound are desirable. The sah of an acid is independent, or two or more sorts may be mixed 
• and used for it. 

[0017] Moreover, said acid and/or its salt are independent, or two or more sorts may be mixed and used 
for them. 

[0018] From a viewpoint which acquires the outstanding resist detachability, 0.01 - 90 % of the weight 
is desirable, from a viewpoint of corrosion prevention over resist detachability and a metallic material, 
the content in this (a) acid and/or the remover constituent of the salt has 0.05 - 70 more desirable % of 
the weight, and especially its 0. 1 - 50 % of the weight is desirable. 

[0019] As for (b) water used in this invention, what reduced ionicity matter, particle, etc., such as ion 
exchange water, pure water, and ultrapure water, as much as possible in consideration of a remover 
constituent being used in the manufacture field of a semiconductor device or LCD is desirable. 
[0020] (b) The content in the remover constituent of water has 2 - 74 desirable % of the weight from a 
viewpoint which raises resist detachability. In this invention, the remover constituent which has the 
corrosion prevention effect over the outstanding resist detachability and the outstanding metallic 
material can be obtained by adjusting the content of water in this range. Moreover, the content of water 
is 1 5 - 50 % of the weight especially preferably ten to 60% of the weight still more preferably five to 
70% of the weight more preferably from a viewpoint of corrosion prevention over resist detachability 
and a metallic material. 

[0021] (c) As for the chelating agent which contains a nitrogen atom in a molecule, molecular weight 
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points out the compound of 40-3000 including the amino group of the l -3rd class, and/or quartemary 
ammonium salt into a molecule. A chelating agent means a sequestering agent which generates a water- ■ 
soluble metal chelate, and means the multidentate ligand which coordinates with a metal ion and 
specifically wraps in this metal ion. In addition, an electron donative group is said 2 and what it has 3 or 
4 pieces is said for an electron donor with the capacity to coordinate to a metal ion to ligand, and call 
and ligand 1 molecule as two seats, three seats, and 4 seat ligand, respectively, and more than 2 seat 
ligand is named generically, and it is called a multidentate Ugand. (c) As an example of the chelating 
agent which contains a nitrogen atom in a molecule, one or more sorts chosen fi-om the group which 
becomes from amino acid at the amine of a pubhcation and its derivative, and an amino polycarboxylic 
acid list are mentioned to the "stability constant table" 15-55 page of "a metal chelate (III)" (the Ueno 
****, Takeichi Sakaguchi edit, the Nankodo issuance, the Showa 42 1st edition). 
[0022] as an amine and its derivative ~ formula:R4 R5 NR6 (the inside of a formula, and R4 -) R5 And 
R6 It is the saturation or the unsaturated hydrocarbon radical which consists of the shape of a hydrogen 
atom and a straight chain of carbon numbers 1-20, and a branch^d-chain or annular frame. R4 and R5 
And R6 a hydrocarbon group - 1-5 oxygen atoms, a nitrogen atom, or a sulfur atom — having - **** — 
R4 and R5 And R6 the hydrogen atom combined with the carbon atom - OH radical and -NH2 A radical 
or -SH2 It may be replaced by the radical. The compound expressed is mentioned. 
[0023] As the example, a butylamine, an octyl amine, a lautyl amine, an oleyl amine, cyclohexylamine, 
benzylamine, 3-methoxypropylamine, 3-butoxy propylamine, etc. are mentioned. 
[0024] As amino polycarboxylic acid, formula:R4 NY2, NY3, and'R4 YN-CH2 CH2.NYR5, R4 YN- 
CH2 CH2-NY2 and Y2 N-(CH2) U-NY2 (the inside of a formula, R4, and R5 ~ the above - the same - 
Y shows -CH2 COOH or -CH2-CH2 COOH.) u shows the; integer of 1-10. The compound expressed is 
mentioned. 

[0025] As the example, it is R4 NY2. Iminodiacetate which is a mold, Hydroxyethyl iminodiacetate; 
NY3 Nitrilotriacetic acid which is a mold; R4 YN-CH2 CH2-NYR5 N and N'-ethylene JIAMINJI 
acetic-acid;R4 YN-CH2 CH2-NY2 which are a mold N'-hydroxyethyl which is a mold - N, N, and N'- 
Tori acetic-acid;Y2 N-(CH2) U-NY2 The ethylene-diamine-tetraacetic acid which is.a mold is 
mentioned. Especially, an N [ to a metallic material / from a viev^poiiit of corrosion prevention ] and N'- 
ethylene JIAMINJI acetic acid, a - hydroxyethyl-N, and N*N, N'-Tori acetic acid, and ethylene-diamine- 
tetraacetic acid are desirable. 

[0026] Amino acid should just have a carboxyl group (COOH) and an amino group (NIK) in 
intramolecular. As the example, a glycine, an alanine, the beta-alanine, Zarko Singh, an aspartic acid, an 
asparagine, a lysine, a serine, etc. are mentioned, and the glycine from a viewpoint, alanine, and lysine 
of the corrosion prevention to a metallic material are desirable especially. 

[0027] Also in these, the amino polycarboxylic acid from a viewpoint of reconciling resist detachability 
and the corrosion prevention nature to a metallic material, and amino acid are desirable. 
[0028] The content in the remover constituent of the compound which has a nitrogen atom in this (c) 
molecule has 0.01 - 20 desirable % of the weight, its 0.05 - 10 % of the weight is more desirable, and its 
0.1-5 % of the weight is still more. desirable. From a viewpoint of corrosion prevention over a metallic 
material, this content has 0.01 desirable % of the weight or more, and it is desirable from a viewpoint of 
detachability that it is 20 or less % of the weight. 

[0029] As a (d) organic solvent used for this invention, it is (Formula I):R1. [(X) (AO) k R2] m (I) 
the inside of a formula, and Rl - a hydrogen atom or the hydrocarbon group of carbon numbers 1-8, 
and X -O- - COO-, -NH- or a -N((AO) n H)-radical, and k and n - 1-20 A ~ a carbon number 2 or the 
alkylene group of 3, and R2 A hydrogen atom or the hydrocarbon group of carbon numbers .1-8, and m 
show 1-8. The alkylene oxide compound expressed, alcohols, ether, carbonyls, ester, phenols, a 
nitrogen-containing compound, a sulphur-containing compound, etc. are mentioned, (d) the example of 
an organic solvent - data editing of a new edition solvent pocketbook (Ohm-Sha, Ltd., June 10, Heisei 6 
issuance) - the compound of a publication is mentioned [ 33 1 -76 1 -page ] . 
[0030] It sets at a ceremony (I) and is Rl . A hydrogen atom or the hydrocarbon group of carbon 
numbers 1-6 is desirable, and it is R2. A hydrogen atom or the hydrocarbon group of carbon numbers 1- 
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4 is desirable, a hydrogen atom, a carbon number 1, or the hydrocarbon group of 2 is more desirable, as 

form, 1-3 are desirable, and 1 or 2 is still more desirable. 

[003 1 ] As an example of an alkylene oxide compound expressed with a formula (I) The methyl ether of 
ethylene glycol, ethyl ether, the propyl ether. Butyl ether, the hexyl ether, phenyl ether, benzyl ether. 
Wood ether, diethylether, butyl methyl ether, the ethyl propyl ether. Butyl ethyl ether, the dipropyl ether, 
dibutyl ether, etc.; The diethylene-glycol alkyl ether corresponding to them, Triethylene glycol alkyl 
ether etc.; The methyl ether of tetraethylene glycol. Ethyl ether, the propyl ether, butyl ether, the hexyl 
ether, Phenyl ether, benzyl ether, wood ether, diethylether, etc; The pentaethylene glycol alkyl ether 
corresponding to tiiem, Hexa ethylene glycol alkyl ether, propylene glycol alkyl ether, dipropylene 
glycol alkyl ether, tripropylene glycol alkyl ether, etc. are mentioned. 

[0032] As alcohols used by this invention, it is a formula (III). : R3-,(0H) m (III) (R3 and ni are the same 
as the definition of said formula (II) and a formula (I) respectively among a formula.) The compound 
expressed is mentioned. 

[0033] as ether -- formula (IV):R3-0-R3 (IV) -- (-- R3 is the same as the definition of said formula (II) 
among a formula.) -- the compoxmd expressed is mentioned. 
[0034] As carbonyls, it is a formula (V). : [0035] 
[Formula 1] 

[0036] (- R3 is the same as the definition of said formula (II) among a formula.) - the compound 

expressed is mentioned. 

[0037] As ester, it is (Formula VI):R3-COOR3. (VI) 

(- R3 is the same as the definition of said formula (11) among a formula.) - the compound expressed is 
mentioned. 

[0038] Phenols are formulas (Vn). : [0039] 
[Formula 2] 

as - 

[0040] (The hydrogen atom which R7 is the saturation or the unsaturated hydrocarbon radical which 
consists of the shape of a straight chain of carbon numbers 1-9 and a branched-chain or annular frame 
among a formula, and the hydrocarbon group of R7 may have 1-5 oxygen atoms, the nitrogen atom, or 
the sulfur atom, and has been combined with the carbon atom of R7 is - OH radical, -NH2 radical, - 
sulfhydryl group, or -N02. It may be replaced by the radical.) As for 0-5t, s shows 1-3. The compound 
expressed is pointed out. 

[0041] If a nitrogen-containing compound is a compound containing a with a molecular weight of 200 
less nitrogen atom, there will be especially no definition. If a sulphur-containing compound is a 
compound containing a with a molecular weight of 200 or less sulfur atom, there will be especially no 
definition. 

[0042] The diethylene-glycol monobutyl ether and the diethylene-glycol mono-hexyl ether whose 
organic solvent is an alkylene oxide compound expressed with a formula (I) from a viewpoint of 
permeability; (d) The propanol which is alcohols, A butanol And a pentanol; The trioxane which is ether 
and methylal;— the acrolein which are carbonyls, and methyl-ethyl-ketone; - the acetoacetic-acid nitril 
which is ester, and ethyl-formate; - the dimethylformamide which is the benzylphenol; nitrogen- 
containing compound which is phenols ~ Dimethylacetamide, a N-methyl-2-pyrrolidone, and dimethyl 
imidazolidinone; the dimethyl sulfoxide and the sulfolane which are a sulphur-containing compound are 
desirable. These (d) organic solvents are independent, or two or more sorts may be mixed and used for 
them. 

[0043] Moreover, from a viewpoint of resist detachability reservation and workability, the melting point 
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of the (d) organic solvent has desirable 60 degrees C or less, its 30 degrees G or less are more desirable, 
and its 10 degrees C or less are still more desirable. 

[0044] (d) From a viewpoint which promotes osmosis of the acid to a resist and/or its salt, or water, and 
raises resist detachabiUty as the resirit, what is dissolved in 25-degree C water 0.5% of the weight or 
more is desirable, what is dissolved 4% of the weight or more is more desirable, and an organic solvent 
is 7. What is dissolved more than weight % is still more desirable. 

[0045] (d) From a viewpoint which acquires the outstanding resist detachability and high penetrating 
power, the content in the remover constituent of an organic solvent has 0.5-90 desirable % of the 
weight, its 5 - 80 % of the weight is more desirable, and its 10 - 50 % of the weight is still more . 
desirable. 

[0046] It is needed that pH of the remover constituent of this invention containing the above three 
components is less than eight. In this invention, by there being one big feature also in pH of a remover 
constituent being less than eight, and adjusting pH less than to eight, resist detachability is enough, and 
moreover the corrosion to a metallic material can be controlled, .consequently the outstanding effect that 
it can contribute to the productivity drive and upgrading of a.sehiiconductor device is discovered. 
Therefore, corrosion prevention nature [ as opposed to the - (c) component (aforementioned / a /) or the 
resist detachability the pH excelled / detachability / or more in eight even if it contained the (d) 
component further, and a metallic material in a remover constituent ] is not obtained, this pH ~ desirable 
- less than eight — more - desirable - 0.1-7 - further - desirable - 0.3-5 - it is 0.5-3 especially 
preferably. 

[0047] Moreover, surfactants, such as a nonionic surface active agent and an anionic surface active 
agent, can be suitably blended as an arbitration component. • 

[0048] Without losing those members for the resist which iadhered on members, such as inorganic 
members, such as a semiconductor device and LCD, since the remover constituent of this invention is 
what may exfoliate easily, a resist can be used for it suitable for exfoUation of a resist [ in / for a 
semiconductor device, LCD, etc. / a manufacturing process ] etc. 

[0049] As the exfoliation method of the resist which removes the resist on a substrate using the remover 
constituent of this invention For example, summarize every one 'sheet or two or more sheets, and the 
wafer which should be processed is set to a fixture. It is immersed into the remover constituent of this 
invention, and the method of carrying out exfoliation processing, while rocking a fixture or giving 
mechanical power, such as an ultrasonic wave and a jet, to exfoliation liquid, and the method of 
injecting or carrying out a spray and carrying out exfoliation processing of the remover constituent of 
this invention on the wafer which should be processed, are mentioned suitably. From a viewpoint of 
workabihty, the temperature of the exfoliation constituent in that case has 10 degrees C - desirable 100 
degrees C, and it is more desirable that it is 15-70 degrees C. In addition, as for the remover constituent 
which remains on a wafer, it is desirable after these exfoliation process to carry out a rinse with solvents, 
such as water or isopropyl alcohol, etc., and to be removed. 
[0050] 

[Example] The alloy film of aluminum-sihca-copper [98.5:1.0:0.5 (weight ratio)] with a thickness of 
about 0.5 micrometers was formed on the silicon wafer by examples 1-20 and the example 1 of a 
comparison - the 6 sputtering method, subsequently to these metal membrane top, the spinner was used 
and the positive type photoresist for naphtihoquinonediazide system i lines was applied. Next, the 
photoresist fihn which prebakes this wafer for 90 seconds at 1 10 degrees C, and has 1 .5-micrometer 
thickness was formed using the hot plate. 

[0051] This photoresist film was exposed through the photo mask of a cutback projection ahgner. Then, 
fixed time amount paddle development was performed using the developer (2.38-% of the weight 
tetramethylammonium hydroxide aqueous solution). After rinsing the photoresist film after development 
for 30 seconds with pure water, it dried under the nitrogen air current. Next, for 140 degrees C and 20 
minutes, post baking processing is performed, dry etching of the metal layer of the dehiscence regio 
oralis is carried out for this resist pattern to a mask by chlorine-based gas, metal wiring was made to 
form and deterioration hardening of the resist which remains simultaneously was carried out. 
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Subsequently, dry ashing removed about 70 percent of the resist which remains, and the resist to which 
deterioration hardening progressed was created. This silicon wafer was used for the friction test. 
[0052] The remover constituent obtained in the examples 1 -20 and the examples 1 -6 of a comparison 
which have the presentation shown in tables 1-3 was wanned at 60 degrees C, respectively, after said 
silicon wafer was immersed in it for 20 minutes, it took out picking, and after being isopropyl alcohol 
and rinsing, it rinsed again with pure water. It expanded by about 10,000 times with the scanning 
electron microscope after desiccation, 100 places were observed for the formed 
2micrometerx2micrometer resist pattem, and the rate of exfoliation and the corrosion rate estimated the 
corroded condition of the detachability of the resist, and alloy wiring of aluminum-silica-copper, 
respectively. The result is shown in tables 1-3. In addition, the rate of exfoliation and the corrosion rate . 
were searched for by the following formulas. 

The rate of exfoUation = (the number of a resist pattem / 100 in which the resist carried out exfoliation 
99% or more (area)) xlOO corrosion rate = (number of the resist pattem with which a stain or pitting was 
accepted) / 100x100 [0053] Moreover, it is shown among a table 1-3 that an organic solvent can mix 
soluble "infinity" to water with water freely, and, as for the physical properties of the organic solvent 
used in the examples 9 and 10, the physical properties of two kinds of partially aromatic solvents are 
shown. ' 
[0054] 
[A table 1] 
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[A table 2] 
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[A table 3] 
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[0057] Each remover constituent obtained in the examples 1-20 from the result of tables 1-3 has a high 
rate of exfoliation, and the remover constituent obtained in the examples 1-6 of a comparison shows [ of 
a corrosion rate ] that it is [ a thing ] low. 

[0058] Moreover, except being only direct pure water and having rinsed the obtained silicon wafer using 
the remover constituent obtained in the example 1 , when the rate of exfoliation and corrosion rate as 
well as an example 1 were evaluated, the rate of exfoliation obtained the result with a as good corrosion 
rate as 0% 100%. 

[0059] Moreover, except having made temperature in the case of exfoliation into 25 degrees C, and time 
amount 5 minutes using the remover constituent obtained in the example 13, when the rate of exfoliation 
and corrosion rate as well as an example 1 were evaluated, the rate of exfoliation obtained the result 
with a as good corrosion rate as 0% 1 00%. 
[0060] 

[Effect of the Invention] The remover constituent for resists of this invention can exfoliate in a short 
time easily [ the resist which deteriorated in response to high energy processing ], and, moreover, can 
control the corrosion to wiring materials, such as aluminum and a tungsten. Consequently, it can 
contribute to productivity drives and upgrading, such as a semiconductor device and LCD, greatly. 



[Translation done.] 
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